Spontaneous nitric oxide in hepatocyte monolayers and inhibition of compound-induced apoptosis.
Primary cultures of hepatocytes are a widely used in vitro model for biochemical research. Following isolation, hepatocytes produce large amounts of nitric oxide (NO), which is known to have both pro- and anti-apoptotic effects in hepatocytes in vivo and in vitro. Previous work has not determined the effect of these increased levels of NO on the response of hepatocytes to apoptotic stimuli. Here we report that levels of nitrites are elevated in hepatocyte monolayers from 24 h onwards. Addition of the inducible nitric oxide synthase (iNOS) inhibitor, Nomega-nitro-L-arginine methyl ester (L-NAME), to the medium inhibited this increase in nitrites. These results indicate that the increase in nitrite is most likely due to the formation of NO. Elevated nitrite levels had no effect either on basal levels of apoptosis or on ATP and GSH. Apoptosis was induced by transforming growth factor beta-1 (TGFbeta-1) or glycochenodeoxycholate (GCDC). Both compounds caused moderate hepatocyte apoptosis; however, addition of L-NAME prior to exposure significantly increased the level of apoptosis observed with the two compounds. Both TGFbeta-1 and GCDC had no effect on hepatocyte ATP or GSH levels; however, as a consequence of secondary necrosis, TGFbeta-1 exposure significantly increased levels of lactate dehydrogenase (LDH) leakage. These findings indicate that the increased levels of NO associated with the culture of hepatocytes have an inhibitory effect on compound-induced apoptosis in the cells.